Molecular dynamics and forces of a motile cell simultaneously visualized by TIRF and force microscopies.
Cells must exert traction forces onto the substratum for continuous migration. Molecular dynamics such as actin polymerization at the front of the cell and myosin II accumulation at the rear should play important roles in the exertion of forces required for migration. Therefore, it is important to reveal the relationships between the traction forces and molecular dynamics. Traction forces can be calculated from the deformation of the elastic substratum under a migrating cell. A transparent and colorless elastic substratum with a high refractive index (1.40) and a low Young's modulus (1.0 kPa) were made from a pair of platinum-catalyzed silicones. We used this substratum to develop a new method for simultaneous recording of molecular dynamics and traction forces under a migrating cell in which total internal refractive fluorescence (TIRF) and force microscopies were combined. This new method allows the detection of the spatiotemporal distribution of traction forces produced by individual filopodia in migrating Dictyostelium cells, as well as simultaneous visualization of these traction forces and the dynamics of filamentous myosin II.